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afl3S.-fe aj2S.5l -i-^^oil tt]^ 7lS>£tf efl^^lSi.3. 262} ZL 2fl©|Sl.S. 28^ -tfAflSl 

-g. »y-tg-g- **>.5L>ll oils. el sg-*l( semiconductor memory device)ofl ^— 
*1 7l=>( substrate H W*H ClaW-fc^* *V3*W*1^ 

M ^ = al=eiHl£-=(self refresh mode)^Hl ^-ir^ll- cfl tfo^g. ^ v ^l ?l-£^- 



71^^'U'lH! *l substrate bias generator)©!] 

*}v+S] (access transistor) *l ^S.e]x]?H 

storage capacitor)S. ©l-f^fe nflse] ^(memory cell) t^-St ^W-fe 
tMtWti(*n»ic RAM)<Hl StM-M *U** *lW"type)-^ tf«*UL 

flc>. *W a]tg 71 1>* ^r-§-^ A l°fl Wo\) -§-(-)^°J-i- 

71^1 443tf(GND)* Mtt * 7W5J 
5, 7l ^=.0]^}. JL=J*1^*I #^]JL^(body effect )ofl 7l°J*H tf^Vfc * 

threshold voltage)^ «d*Hr * Stl^m. 2^ punch 

through)*! tf* ^tt^^i*^ junction capacitance)-!- ^*Hr 

^ * o >a o v^. ^ cn c } ^ 31 +]-l-J=( sub- threshold) ^-frl" 

E]El<i(Tn.)^^^ oJ3*Ltf<>l ojc^£(undershoot)%J.£-S*l 
(forward-bias)*!^ 2# °^ * **°« ^ 

o]5} i992>d 10^ 20<&*\5L u}^^M 5. 157.278£( It 

\S\ SUBSTRATE VOLTAGE GENERATOR FOR SEMICONDUCTOR DEVICE)-^ ^"S"^^°l 
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1^215.3 7fl5H -i-^^-i- J£.A)^JL ^lli^ ^^-^ 7)^>^^ 

VBB# ^-g-*Kr ^<a-^ = (voltage pump) 2] 5. 62}, 7]^>^«J" VBB.2} *l °Jefl»a-i- 

7]^<^ell»S^]SjS.(VBB level detector) 102}. 7l*V*itf eH'S^M^S. 105} 
-t-^-tl^-i- ^a1*Hf<£> *1 M £ 21 .£.( signal delay circuit) 

2*}. -fclM 251 t^*Jio)| cfl-g.*}©} 1**L*s**k2. Sitt^S^S. 6# -?--§• 

*rfe.1te!SlS(oscillator) AS. S\S,^SLS. ->M. 4 

7 } ^-xv^] ©l£.JfEl ^Sj-fe ^^1^151 (DOSCofl ^-7l£)©i *i<tf^=a}.S. 65} 

^Aj.g.^ o g £a|s) 7l#*itfe8>S 2*1*1.5. 10^r -Ml *l °1 Sl-feofl. 

3. ^l^^. ^j^^I Vcc*=V*}S} fl^ vc US}S] a} ©HI Afl *d( channel)©] *j<^5} 
*o v *o v S*( turn-on) -tfelS. £j-fe »1 ? 9 31*1^3 125}, *]^i^L 14©fl 
*} 7 } ^SlJL 7]3><*ioJ VBBofl 7i]o|H^^^ g] ? 9 * g e J*l^ 162}. 
eejx]^ 162} ^^l^oj Vss^}2}5] A}oHl Afl^o] * 0 ^o V i*V^BS. 

oj oOA H^AEl 182}, ^^-i^E. 14<>fl V*!^*}?} ^-^Jl 'i!-£*l*I*1.5. 

VBB51 eflg.fr #*l*Ka. ©1 #*1**M c8-S-«H "J 4# *iM*rfe- fli°l^>. 

n}eW ofl^cfi 71 VBBS} £°Jsll>i°l ^ B o v 5l -i-^^efl^ ©l^> v -°-^ 2=} 



VBB4 «t*. ^JL 7l^tf VBBS} 4tf<4«°l 

fto) 3.H 3~fe 1**1*15. 4# cHH-g-fdisable^M-fe ^1JL# 

**** ^SM^l *Vt>. 

tt« 7l3>^oJ VBB^ gtfeflfei- 2*1 *Kt 7HV*tf^ia^«S -Wl 

4. ^o».«3*lArt l&Sr 7U_>*ltf VBBf- TfolSti'"*^ 7 ^°* ***** 

^*cMH€t}. JZLsB-M 7l^°J VBBS} 14011 * 

a«M*«>l "liM^ -feel "S+Oow)"* 8 !* 

*}7fl olfe 47} *loW**l-fe 7 ^ " ^ * 

°Jeil«H = 14ofl -f^Sl-b *»J<«°1 <gol*l?ll 3^. ° J 

tjj 20^ fcEl "*M(high)"#^ *>7J *c>. "UMfe 47} C HM#3 

^ » 37| £*AHrlfe *>7fl SM. o] .ISAAStixl^ 16* *|* 
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12 £ 14** «j.?QA«.H^ l*Sr W 4*1 ^ 

^ Vcc-Vx}^ Vss^x}^^ *>°H *W**7> *=7fl 3L*J 

JtS. 14°fl **SH 4*£ <tf*^ 20S1 Jl^-E^trip point) e*1 

^(setting)=iHl *1*B *U3 20(o]- ^ "l**^ 

^ € c>. W^W****^ 104W Mfe ^*H*a] 

2Mo] *M ^-£(po*er-up)£H to ^floM-te 
*H **) tfl 71 Al (stand-by state) *«1*?>* 

^ cH^fl^ *M « * M ^ ^ * ^ 

^lo|E}^ XKWeHS^* *1*H el -.11^^= (refresh mode)* *>v^ 

= £4 *^o£ *m*U *** ttSL^selfcoM olnl ^ el <^*J A W ol 

^^iLJL *|**U alfe **i£*lc>. « 1993 Symposium on VLSI 
circuits*! *H*1 43 44 aWI* "Lo* po*er Self Refresh Mode iith 

Temperature Detecting Circuit"^ WW *Sel S «*l5LSAl1 * Wl» 
Mtte *oW*« 71** 7^1 *U SlO. ol ^1^1*15-^ * 

<^*J «m *M. ^^(active)^fl^ c|7l(st-nd-by)^|S uF^c}. **7l 



* Wit 01 ^s^^' 21 t,7l * £l ' 

4 t^^Sfe «*l W **** ^ ^l^* 1 ^ 

(«WNS)4*I « M«M * « + " 

vcc^s+el W** v."a'>* **** 7 > 1,01 
=tl*HH H7ltf*l*l * fl * *° lcK ^ *^ 

M« SIC H7|*HM=U )S) Sife «7>**>7« ^ut -J H+<>H ^71* 
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&w ^^ £el ^ H 

* iH*! ^ *«eia*4as4 H71^*|aH 

^ISl-fe 7l*> 3^1^*1 3.1- *fl*^ Vo « ^ 

* 1**4 ^sel»^*|JiLSSl cfl7l^UH ^^l^l 



(self-refresh »ode)# 7>*lte H£X*aW\«>W *HM 
ol*} * 1**4 s«4 

eiAH nwsia* tf*i*u*> «* ^ Dlel 01 

^*H°> ^ ^o]cK rcVeW *>7lS|* ***** %**W E «" at 

H7l^e|-^ *oi «el ^ 

"*self"-b -i^Se^lS.^ ojoflo]#( enable)*^!: u}E}uflJL. >act"-b ^^el 



+^*>Sft^. ^12£^ 7U>*ltf 26-& *S 

7>«c>. °13t> *»el»ea4l*lo|°l**J:*ti f^im ^seli^S 

( feed-back) <^*M ^tNI***!*!* 26* *W«fe 7l*!*l*«SM *H 
M 28<Hl n*eW °1 28^ *}e> 7UJ*tt«a*l 

SIS 2621 ^o] z^^M. oH cfl^V ^l^V uS-g-S: ^3 

H>^ ftol 71*>3<>J VBBSl atf*HKJunction 
le akage current)*. £«*1^7> **W *>«eM<hot carrier)** 



JL, ^£-^1 Sjt> ^-g:<L> SLi^fl *M ©lnfl cl)^.^ Al^Vol «tt*ISJ,S.7> 

ol eej*]^ -§.*H1 ^ 7]m^7\ &°] «JM*H 7)sV^<^ VBB7> 

>te) t^lSl^.^ -§^*l*l-fe7>S}, -kr 0 }^ 7l=V^<>i VBBefl^-i- ti»W 

33 tfl^ElMH 7l=V^^i. = ^ nn^\^7\ 3JZL ^^7\ ^c}£ 
7l=V^oJ^^^ ^~7l-ir Qy* £^*V U}2} Qo] «_>-£^l°11-2. 

21^17} *S>] C«71a o VeH^ *Hr 71 sV^oJ^ 2)^.7} ^*Kfr ^7]^C} 

*MgiHjE||*lHS> ^A]?}^ 7la>^^ofl 3S> 33 cfl7l^El)2l ^Uj 

e)=ell^-i- ^tt >i = el5.ejl^lS. = o)lA^ tfi 7] ^e|] 2} %^*te> v E8.S. 

^ Sin £th ofreH cB7l^EHS. Sl-fe ^ uHxl ^ n>ol.3L£Aflt! = (us) 

S. 7)*}&<£»i'£2]5.2] %-^7}o\) a]S)] 3.71 $7] ttfl^o)] *}^*> d>Af #o] cfl7l 
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= oflA^ ^sj-Al^^i $ act ZLZ]JL 7}*t&<g$}*£7jx\3]3. 262] ^^S-M: ^^°J 

•g^AlS]^. 2621 ■fcej'tl-kte *HS1.S. 285. ^°J3^H 2]*t cU]^tS. Sl^B> 
5. 7ln>^<>i VBB7> ^*Kzr =i fffl^l^ 7]^V^»J^^Sl^.7l- -2-5. 

^£15.^. ^>cK o]^ ^ <g^sj -^ofl «_KE.*ilt>tiJ5.B]^*l7} ^52)5 

eil^S. = 5. c«71^eI1^a| 7l=V^»jB)l«i^l4l5. 262] ^-%-o] 

%^^Hl-o1]^ n J -?-§-<>l «>l^^ofl -21 Sfl 7l3V^oV VBB7* ^*K^ e11«i5. 
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24<a tfl^Vnl^-oll -iMH-l^SV M'tiaL 93-1327631(1^3 ofl 

5.Bl^*|3 >i=el=5i]A] ^l^S^H 7)^-i- ^ SlM. <|>act-b 

RAS*} cas3 g^o] t|-g-*M ^ = e|=ell^S. = ^lA^ %^stel.S:©l 

n}. *1)35.3 afl^-S. 283 4.self3 <d«1^ 30-fr **8 £Et> °J 3 

*Rr (t>act-i- 21-ZJ- 2<>J^*}^ iiolTflojE 33^ ^SV^tfel 3. 263 
£3 ic°}7fi°lS 323 ^^AIJLI- Z|z| °J3*Kr \8S.?HS. 34*}, \«.!=7fl©l5. 34 
3 S>3#ei*Hr <d»13 36^. o^o^c}. 7l*>*Itfe« ^2*1*13. 2 6 

3 Vcc^Hl * O ^ x\y\ Q^JL *fl©13.£. 283 #^^31^1 

P O ^E Ejx]^ 383, H] ° 0 AE ;j X |AK| 40 Z} ^^ic-E. 4633 A} 
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■^^ ejU|^ 425}, -g] r? o g ejjx] ae] 425} ^l^^ Vss^>5)-^ *HH| ^fl^ol 
«g^£lJL Vcc^H TMS^^-te ^.?.9^^gJ^l^^-, 3*f0c2= 46 

<H1 ti^*}7} ^^5)^- 7l^^e5'S^]S|S. 262] #3*Kr Sl**!^ 
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*1]4.5L5] Tl^z} #ol oQ%ic| it 'fl a] Sl cfi7l^H^ #©1. <S>self5} <J,act7} zfzj- 

a]3_£. <g c }. :2.eJM iio}7llo]H 32-b tN^] 30^1 "*>ol"^.^ 
"^-f" -i-^-i- *>c}. ZLS^ ^HTJMm 34-b iio>7i]o)E 325] "-£-3* ^ Vo > 

ic = 245] ^ojefl-ioil * 0 V: £$i 0 ) "*}<>1"-a-^-S- t>4. 36^r «dS.7||°lS. 34^ 

"*H"#^-i- "S-f"*^* *>c>. HeUi 365] -t-ei-tliol^Al sl.2_2. 

^H^J^l^^ 385] afloRIM A7 } "^.-f"^ ^ofl 5]Sfl. ^]2i5] 7l*V*}°J £1)^2*1 
S\S. 26£ 7]*}*}^ VRB5) X}<$*<L£. ^g*}^ 9jofl<>l-&€c}. 

*1)Z5lS] 7}x}£<£*g>£$)g-±r 7lS>?i»Jea»a^*laqs. 26o] 7]aV£°J VBB7} 3] 

US *H]"fe ZL ^S]^^ <^3}*1 A>Ajo) C }. 

(ii) ^ 5]*> 7}'&&<iM'$Q*\S\S.7\ #*1***-S- ^ ^SEl = 
eil+l£. = A]5] c()7l^Eftl- ^J]-Srt:}. o^ofl^. ^| 4 £2] T2-?-2* ^ oich 



Eg-fHAitr^l RASi^} %^Sfs)<H ^ elJEeil4m°l°Hl 

S^n >g = el = ei]^S.=.^l 6 J^^ T se ir- ln «>l ^4*>7fl 4>self-b "*H*'^- ZLelJL 

♦act-fe m £.+ n S. ^t:}. ino}7llo]s 32- g o}h^ 30^ 4 

^a]5L# «>o} * , *H"'&S|* tfc}. e^H 7l^>^^ VBB-fe ol£-§-*HW <>1 »1 ^"cr 

^■*H o> *}■ ^o]c}. fffeH v-J = 7flo]m 34-b iL°>7fl°lH. 32^ "5>o]"^.^ £ 

242} "*}ol"^.^-i- «>o} "s.^"^^ t>c}. ^.elJL 36^ <d!J=?il°]J= 34 

2} -§-S*-§- »>o} "*}ol"^.^^- ^Vc>. ZLeJH ^£ A7> "*W.3. ^cH) 2l*fl, 

u|p Q aebJx|>-e-| 38 £ «]S.^>7fl £}-fe u}. o]^.Jf^ *fl2.£.2} 7l*>*i<tf eJ^SM 
S^S 26^ 7}#£<g VBB21 ^ v *l-§-*M- ^*1 *fl4i£} cfl7l^Efl ^ T2-fe 

*fl4£ofl £Al€ ^aH^-S-S. ^ = B| Sell 41 -5. = ^ Si cfl-f-g-a- *V*l*>7fl € 

t>. c>eH >i = el=el]£l-2.= A]cHM cJM^ell^SV *fl2.E.2l 7l*v*i<>Jen>S#*]i|.5. 
2621 cl^ol^cH] 21*11 ZL *>*4i»|Sl ^^11- ^ 2lc>. 

(iii) ^ = el^eUlSHAHH %^a*^E|lr ^^-c}. o)it))<>i]^ >fl4.£2} T3^- 

iic}7ilo1^ 32-b <J>act2} "*H"-i-^tl5L# <go} "^".frol-fr *>c}. ZL^^ 
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